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FIG. 13 



a substrate that has a first surface and a second surface is provided 



a first surface of a stiffener is attached to the first substrate surface 



1406-^ 1 

an IC die is mounted to the second stiffener surface 



140 8^^ ^ 

a heat spreader is mounted to the IC die, wherein the 
heat spreader dissipates heat from the IC die 




a plurality of solder balls are attached to the second substrate sxirface 



FIG. 14 



1500 



1502 



a substrate that has a first surface and a second surface is provided 



1504 



at least one opening in a stiffener from a first surface of the 
stiffener to a second surface of the stiffener is provided 



1506 



the first stiffener surface is attached to the first substrate surface 



1508 



an integrated circuit (IC) die is mounted to the second stiffener 
surface, wherein a first surface of the IC die includes a contact pad 
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the contact pad is coupled to the second stiffener surface 



1512 



a plurality of solder balls is attached to the second substrate 
surface, inside an outer dimensional profile of the IC die 



1514 



the plurality of solder balls are coupled through corresponding 
vias in the substrate to the first stiffener surface 
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a substrate that has a first surface and a second surface is provided 



1604 



a first surface of a stiffener is attached to the first substrate surface 



1606 



a portion of the first stiffener sxuface is exposed 
through a window opening in the substrate 



1608 



an IC die is mounted to a second svirface of the stiffener, wherein 
a surface of the IC die includes at least one contact pad 
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a plurality of solder balls are attached to the second substrate surface 



1612 



the exposed portion of the first stiffener surface is configured to be 
coupled to a printed circuit board (PCB), whereby electrical and 
thermal performance of the BGA package is improved 
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a heat spreader is coupled to the exposed portion of the first stiffener surface 
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a surface of the heat spreader is configured to be coupled to the PCB 
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the stiffener is coupled to a potential. 
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each of the at least one contact pads are coupled to the 
second stiffener surface with corresponding wire bonds 
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the stiffener is coupled to a ground potential 
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the stiffener allowed to serve as a ground plane 
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a substrate that has a first surface and a second surface is provided 



1704' 



a first surface of a stiffener is attached to the first substrate surface 



1706 



an IC die is mounted to the first stiffener surface 



1708 



a plurality of solder balls are attached to the second substrate surface 



1710 



a metal ring is attached to the first stiffener surface 
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a substrate that has a first surface and a second surface is provided 



1804- 



a wire bond opening is created along each edge of an IC die mount position 
on a stiffener, wherein each wire bond opening extends through the stiffener 



1806 



a first surface of the stiffener is attached to the first substrate surface 



1808 
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an IC die is mounted to a second surface of the stiffener 
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at least one of the wire bond openings are bridged with at least one stud 
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a plurality of solder balls are attached to the second substrate surface 



FIG. 18 



1902 



a substrate that has a first surface and a second surface is provided 
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r 






an IC die is mounted to the first substrate surface 




1906~--s^ 






a plurality of solder balls are attached to the second substrate surface 
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a first surface of a heat spreader is coupled to the second substrate surface 
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a second surface of the heat spreader is configured to 
be coupled to a printed circuit board (PCB) 
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a copper plated die-attach pad is exposed at the center of the first substrate surface 
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the IC die is mounted to the copper plated die-attach pad 
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a copper plated plane is exposed at the 
center of the second substrate surface 
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the die-attach pad is coupled to the copper 
plated plane with the at least one via 



FIG. 19C 
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